Language proficiency is a crucial skill for immigrants that influences their social integration and their children's development. This study examines the intergenerational effects of limited English proficiency (LEP) on children's health and health care utilisation. We use 10 years of Australian administrative health care records linked to survey data, and a structural break in language acquisition, based on the parent's age at arrival into Australia. We find that parental LEP has a strong and positive effect on children's health care costs, but no effect on their physical or mental health. A lack of parent social networks is a plausible explanation.
Introduction
Childhood health has long-lasting impacts on an individual's health and economic prosperity. In fact, there is mounting evidence that better health in childhood is linked to better educational achievement, labour market outcomes, and health in adulthood (e.g., Currie et al., 2010; Case, Fertig and Paxson, 2005) . What is worrying is that there is a socioeconomic gradient in childhood health -that is, children who grow up in poorer or lower educated families are less likely to be healthy (e.g., Case, Lubotsky and Paxson, 2002; Currie and Stabile, 2003) . Despite the strong correlation between parental education and child health, recent studies indicate that additional years of parental education may have little causal impact on children's health (e.g., Lindeboom, Llena-Nozal and van Der Klaauw, 2009) . It is argued that certain specific skills (such as the ability to process information) may matter more for promoting good health, than the simple quantity of schooling (e.g., Cutler and Lleras-Muney, 2010) . This calls for a greater understanding of what specific skills of parents influence their child's health and how that occurs.
In this study, we contribute to this understanding by focussing on the influence of parental language skills among immigrant families.
Investigation into the intergenerational effect of language skills among immigrants is of particular importance for at least three reasons. First, the number of international immigrants continues to grow rapidly, reaching 258 million globally in 2017, and a majority of immigrants settle in high-income countries (UN, 2017) . Given the increasing number of children born to immigrant parents, and the importance of their early years for their future socioeconomic trajectories, it is important to understand how intergenerational skills affect immigrant communities. Second, language proficiency is arguably the most relevant skill for immigrants to be able to process information. Despite improvements in their situations, many immigrants remain some of the most vulnerable members of society. Therefore, parents' limited language skills can compound already existing disadvantages that children of immigrants face. Third, if children of low-skilled immigrants use more health care services, or have greater barriers to accessing needed health care, then there may be implications for both the financing and the equitable utilisation of public health care services.
A growing literature shows that there are important intergenerational effects of language skills. For example, parental language skills are positively related to children's English speaking proficiency, educational attainment, and labour market outcomes (among many others, Bleakley and Chin, 2008; Guven and Islam, 2015; Casey and Dustmann, 2008; Kunz, 2016; Groger and Trejo, 2002) . However, there is limited understanding of how language skills may be part of the intergenerational effects on children's health outcomes, or health care utilisation. Because mental and physical health are key inputs into a child's human capital development, any (language) barriers to health care and good health could have life-long implications for the prosperity and wellbeing of children.
In this paper, we provide evidence on the effects of limited English proficiency (hereafter LEP) among immigrant parents on the child's utilisation of health services and health status. We rely on a structural break in language acquisition that occurs when immigrants arrive in the host country after early adolescence as a plausibly exogenous source of variation in language proficiency (Bleakley and Chin, 2004) . By using data from Australia, which has universal public health insurance, we mitigate important selection issues arising from insurance coverage (Dillender, 2017) . Australia has a large share of international immigrants: 28% of the population were born overseas and a further 21% had at least one parent born overseas (ABS, 2016) . There are over 300 languages spoken in Australian homes, and about one in five Australians speak a language other than English at home (ABS, 2016) . This makes Australia a natural setting for studying the health effects of English language skills among immigrants.
We compile a dataset that has three key advantages for examining this issue. First, our data come from the nationally representative Longitudinal Study of Australian Children (LSAC), which includes detailed measures of the child's health status along with an extensive set of parent's characteristics and parenting behaviours. Second, this dataset is linked to 10 years of administrative records of all primary health care services and pharmaceuticals provided under Medicare, Australia's public health insurance scheme.
All of the children in our study are covered by Medicare (and have been since birth). We concentrate on children's health care utilisation (measured in AUD) as our primary outcome measure because it is complete, objective and measured uniformly across all children in Australia. It has the advantage of allowing the impact of language skills to be quantified in dollar terms, and therefore contributes uniquely to the understanding of the cost implications (to the government) of limited language skills. Third, we use a measure of parent's language proficiency that is assessed by the interviewer, an arguably more objective measure than the commonly used self-reported measure of language proficiency.
One key challenge in determining the causal impact of parent's limited language proficiency on children's health outcomes is that there are likely to be compositional differences between parents with and without LEP (such as ability, motivation to learn, and assimilation into the host country). These may be correlated with both their language skills and health investments and behaviours. We use a number of complementary approaches to address this concern. Most importantly is ethnicity and the age at arrival which, as we show, are the main variables governing selection. Additionally, we report several key facts suggesting a causal interpretation. These include: estimates from ordinary least squares (OLS) regressions with carefully selected control variables; testing for the remaining balance in other observed parental characteristics by language proficiency (Pei, Pischke and Schwandt, 2018) ; bound analyses to gauge the extent of selection on unobserved (omitted) characteristics (Altonji, Elder and Taber, 2008, 2005b,a; Oster, 2017) ; and, an instrumental variables (IV) estimator. To construct an instrument for whether a parent has LEP, we leverage the interaction of two (arguably exogenous) sources of variation: heterogeneity in parent's country of origin; and, age at arrival into Australia. This approach, first developed by Bleakley and Chin (2004) , is based on the 'critical period hypothesis' of language acquisition (Lenneberg, 1967) , which suggests that a person can learn a language much more easily if they are exposed to it within the 'critical period' (i.e. their childhood). We use immigrants from English-speaking countries to difference-out non-language effects of age at arrival (which resembles a difference-in-differences approach). Therefore, identification is based on LEP differences between arriving before and after the 'critical period', and between immigrants from English and non-English speaking countries. We further complement our analysis with rigorous robustness testing.
Our raw data indicate that a parent's LEP is associated with significantly higher child health care costs (by around 33%) over a 10-year period (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) . After taking account of the selection by country of birth and age at arrival, results from all our analyses consistently demonstrate a strong and robust positive correlation persists between LEP and health care costs, even after controlling for selection on observed and unobserved characteristics. Our OLS and IV indicate that parental LEP increases children's health care costs by about 25-90% over a 10-year period, which equates to roughly $60-228 per year (in 2015 AUD) per child. Despite the sizeable effect on health care utilisation, we find no evidence that parental LEP has any significant impact on the physical or mental health of children. This is a positive finding that speaks to the effectiveness of Australia's publicly funded universal health care system in ensuring that, at least for children, health is not dependent on parental language skills. Of concern, however, is that the higher Medicare costs arising from limited language skills appear to indicate an overconsumption of health services and an inefficient use of health system resources. Both medical services and subsidised prescription drugs contribute to the higher cost, but medical services are the largest contributors.
We then investigate the possibility that these higher costs are due to over-servicing by physicians. We do this by examining the effect of language proficiency on services that can only be prescribed by the physician (e.g. pathology and diagnostic tests). We uncover no evidence of over-servicing by the physician. Rather, higher medical service use is driven exclusively by more GP visits. Investigating possible demand-side mechanisms (including socioeconomic status, parental uncertainty, parenting styles, and communication with GPs), we find reliance on the GP for parenting information may be a likely explanation, particularly if there is a GP in the local area who speaks the same language as the parent.
This suggests, programs that support immigrants and their young families, for example, through parent networking groups, or the provision of parenting information in various languages, may produce economically meaningful returns. Our results also indicate that medical cost savings are one overlooked benefit of English language training; this may improve the economic argument for providing free or subsidised language classes.
Background
Parental language skills may determine child health outcomes in much the same way that education affects the production of health (Grossman, 1972; Cutler and Lleras-Muney, 2006) . Language skills can affect the efficiency of health production directly, for example through improved understanding of health information, ability to follow medical instructions, and understanding nutrition and medicine labels: in other words, by affecting "health literacy". Language skills, also may influence the production of health indirectly by affecting the financial resources that are available to afford healthy lifestyles, e.g. through employment, wages and occupation, and by affecting one's social networks and peers, which can influence health behaviours. Overall, we would expect parental LEP to be associated with poorer child health and a greater need for health care. Indeed, there is some evidence to suggest that LEP causally reduces selfassessed health among adult immigrants (e.g., Aoki and Santiago, 2018; Guven and Islam, 2015; Clarke and Isphording, 2017) . However, our understanding of the intergenerational effects of language skills on child health is very limited.
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In terms of health care utilisation, the impact of language skills is a priori less clear: it involves both demand-and supply-side considerations. If limited language skills increase barriers to accessing health care services, then inequities in health care utilisation (i.e. underutilisation for a given health need) may arise. One obvious barrier is a lack of health insurance. Dillender (2017) showed that in the U.S., LEP reduced access to employer-sponsored insurance, as well as to Medicaid coverage (despite eligibility) for adults and children. Several studies have shown that, consistent with having less health insurance, LEP is associated with reduced access to needed health services in the U.S. (e.g. Weinick and Krauss, 2000; Jacobs et al., 2006) . However, even under a universal health insurance system, language barriers can make it difficult to navigate the system and to access its services. The extent of such barriers depends on the social support networks available to the parent (Aizer and Currie, 2004) and on the quality of translator services available within the health system. Bias or discrimination on the part of the physician also may lead to less equitable health care use (Nelson, 2002) .
On the other hand, there are several reasons why LEP might lead to greater use of health care services for a given health need. A lack of health information or knowledge may increase a parent's uncertainty about when to seek medical care, resulting in a less critical selection of medical services to consume (Eichler, Wieser and Brügger, 2009) . Similarly, poor communication and uncertainty around patient diagnosis may necessitate longer hospital stays and more diagnostic tests, even after controlling for the severity of illness (Hampers et al., 1999; John-Baptiste et al., 2004) . Finally, it is possible that parents turn to doctors as trusted members of the community for general information or advice, especially if doctor visits are free at the point of service and the parent has a limited social network.
1 One study by Aoki and Santiago (2018) examined the effect of language skills on children's birthweight (a marker of child health) and found no significant effect.
Data
For our analysis we combine two main datasets: the Longitudinal Study of Australian Children (LSAC) survey and Medicare administrative records. We describe these two data sources below. We also use data from other sources in some analyses, including a measure of linguistic distance (from the Automated Similarity Judgment Program database) and Australian census information on the number of medical practitioners in the child's local area (see Appendix C for more detail).
The Longitudinal Study of Australian Children
Child and parent information come from the LSAC, an ongoing representative panel survey, that began in 2004. LSAC includes two cohorts: Cohort B (infants aged 0-1 in wave 1) and Cohort K (children aged 4-5 in wave 1).
2 Essentially, children within randomly selected postcodes (stratified by geographical area) in the required age cohort were selected randomly from a Medicare enrolment database. Only one child per family was eligible for inclusion in the sample. Data on the health, behaviours and wellbeing of the child and on their parents' social and economic background (such as education, country of birth, first language spoken, year of immigration, parenting practices and sources of support) were collected through a face-to face interview with the child's primary parent.
The interviewer recorded observations about the English proficiency of the primary parent. This study focuses on data from the first wave interview (2004) of 2,348 children from both cohorts whose primary parent is an immigrant. We link this data to Medicare records over a 10-year period (2004 to 2013) , during which time the children in Cohort B were aged 0-10 and those in Cohort K were aged 4-14.
We exclude 167 children who were born overseas and a further 6 children whose primary parent is not a biological mother or father. Our main estimation sample consists of 1,942 children born in Australia to an immigrant primary parent. all medical services funded under the Medicare Benefits Schedule (MBS) and pharmaceutical subsidies funded under the Pharmaceutical Benefits Scheme (PBS). Importantly, we have the cost incurred by
Medicare for each MBS service and PBS subsidy (known as the "benefit" paid). This allows us to measure health care utilisation in terms of costs to the public health system. 5 Moreover, the benefit amount is the same for the same service provided anywhere in Australia. Health practitioners can choose to charge exactly the benefit amount (known as bulk billing) and have patients pay nothing at the point of service. When physicians instead choose to charge a fee above the benefit amount, patients will pay the difference. We cannot observe this co-payment amount, but for most services it is a very small amount relative to the Medicare-funded component.
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Our main measure of interest is the total Medicare cost, calculated by adding MBS and PBS costs for each child over the 10-year period from 2004-2013 (inclusive) . 7 More specifically, we use
costs it .
5 Services covered under the MBS include (but are not limited to) consultations by general practitioners (GPs) and specialists, diagnostic and imaging, pathology, dental services and some allied health services (including psychologists and speech pathologists). The MBS also covers hospital service records that are provided in private hospitals. However, because public hospital costs are not included in MBS records, we exclude all hospital services from this study. Public hospital records are held separately by states and territories. To provide some understanding of the relationship between parental LEP and hospital service use, we use parent reported information on hospital visits (see Section 5.2).
6 Across all MBS services nationwide, about 80% are bulk billed (Medicare, 2017) . The bulk-billing rate is even higher for children due to additional payment incentives (given to doctors) for GP, pathology and diagnostic services provided to children under 16. Bulk billing incentive payments are also financed through the MBS and are included in our total MBS costs. The co-payment amount is considerably lower for families with a health care card (HCC), a government concession card held by low-income families. In robustness models, we control for HCC status and examine heterogeneity of our main results by HCC status.
7 The PBS provides a subsidy for eligible prescription drugs for most medical conditions (excluding over-the-counter medicines and in-hospital prescription drugs). The PBS subsidy paid by Medicare equals the difference between a fixed patient co-payment and the listed drug price (which are both indexed annually and applied nationwide).
All costs are adjusted to 2015 AUD.
8 Figure 1 shows the density of this measure of the child's health care between 2004 and 2013 by whether or not the primary parent has LEP. It shows that the distribution of costs is shifted to the right (higher costs) when language proficiency is limited. Over this 10-year period, the mean cost when parents have LEP is $3,382; that is about $845 (33%) higher than when parents speak English well or very well (see Appendix Table A1 ).
3 Empirical Strategy 3.1 Model of child's health care utilisation
The aim of this study is to examine the robustness of this association and the credibility of a causal interpretation. To address this question, we estimate models of the from
where for simplicity we denote the parent-child pair i, which depends on the parent's country of origin o, and her age at arrival a. y i represents the various outcomes we consider (mainly health care costs of the children), α denotes the intercept, τ our coefficient of interest, x i a varying set of covariates and β its corresponding coefficient vector. Our set of basic controls (x i ) include child characteristics: age in months, sex and cohort; and, parental characteristics: age in years, sex, decade of arrival into the host country (included flexibly as dummy variables); ε iao is an error term.
One key control variable is the parent's age at arrival into the host country. While language proficiency is influenced by earlier ages at arrival into the host country (see, for example, Lemmermann and Riphahn, 2018; Van den Berg et al., 2014; Van Ours and Veenman, 2006) , it is also true that other non-language determinants of health investments (such as cultural assimilation and health system knowledge) are influenced by earlier arrival ages. By controlling for age at arrival, we control for these important nonlanguage effects on the child's health. Cultural background is another key characteristic of parents that may be related to both their LEP and their parenting or health practices. To account for this, we include the parent's country of birth (COB). This allows us to control for differences in country-specific factors, such as the health or educational system, cultural or genetic distances, prosperity, official languages, political freedom and culture of the country of origin. More specifically, we include both age at arrival and COB to allow for arbitrary non-language influences, through a fully-flexible specification including the full-set of fixed effects δ ia and δ io . As we will see below, after accounting for these and exploiting numerous identification strategies, we find little remaining evidence for selection on observables or unobservables.
8 Parental consent to link Medicare records to LSAC children was obtained for 97% of all children in Wave 1. Linkage was successful for 93% of children. All but one child incurred positive Medicare costs over the 10-year period. A majority (85%) of Medicare expenses are through the MBS in our data. In the Appendix Table B1 we show that Medicare linkage does not differ by parental LEP.
Our preferred specification includes the basic controls, age at arrival, and COB fixed effects. In our model, the coefficient on LEP reveals the causal effect of limited language skills on children's health care utilisation, under the important assumption that language skills are not correlated with the error term.
One important potential threat to this assumption is that there may be other factors (such as parent's educational level, income, ability or motivation to learn) that are correlated with both parental LEP and children's health care utilisation, and their omission may lead to omitted variable bias. Our basic set of control variables only includes arguably exogenous variables. In the following sections, we describe our approach for determining the likely extent of omitted variable bias from observed (yet endogenous) and unobserved characteristics. Parental characteristics, such as educational attainment or income (which can be affected by LEP and thus endogenous), may affect both opportunities for parents to learn English and children's health care use. The key question is, are there remaining compositional differences between parents who have LEP and those that do not, after accounting for our main set of control variables? Note, for an omitted variable bias to inflate the LEP effect in eq.(1), it must be true in the auxiliary model:
Selection on observed characteristics
that parent's characteristics are (significantly) correlated with our variable of interest in the same direction as with the outcome, i.e. either
We take advantage of the rich structure of the LSAC survey, which allows us to assess compositional differences in detail. In the graph on the left of Figure 2 , we plot the unconditional raw correlations (the coefficient estimates and standard errors can be found in Appendix Table A2 ). In this visualisation of our balance testing procedure, it must be true that both dots and diamonds are on the same side, and statistically significant. The black dots show the raw differences in health care costs. The grey diamonds depict the raw correlation with LEP (i.e., eq. (2) It is reassuring that very few variables indicate a potential for an omitted variable bias. Only four characteristics (below median household income, worse self-assessed health, living in urban areas, and the second parent having LEP) are significantly associated with both more health care utilisation and LEP. In the graph on the right of Figure 2 , we adjust for our basic controls, most importantly age at arrival and COB fixed effects. Now, all differences are statistically insignificant and mostly in opposing directions. The only exception is the second parent having LEP. We do not treat this as selection in the traditional sense because the primary parent's language skills can be considered an indicator of the language proficiency of the household or of joint parental language proficiency. In robustness models we check the influence of the second parent's LEP (see Appendix B). Although insignificant, low household income may indicate a mild compositional difference, and we return to this in our analysis of possible mechanisms (see section 5.4).
Based on these tests, the LEP and non-LEP populations seem remarkably balanced. This suggests that our main OLS estimates are unlikely to suffer (substanitally) from omitted variable bias. We complement this evidence with a test of coefficient-stability (after including all additional covariates in the model) and provide estimates from bounding analyses, based on Altonji, Elder and Taber (2005a,b, 2008) and Oster (2017) . We further provide extensive robustness analyses of our main OLS results.
Instrumental variables approach
Although reassuring, there is no guarantee that the lack of selection on observables (conditional on our set of controls) implies that there is no selection on unobservables. Moreover, the language proficiency of the parent may not be measured accurately, given that the rating is given by the interviewer. Arguably, interviewer-reported language proficiency is more objective than self-reported language proficiency, however it is still possible for it to be measured imprecisely.
To address these remaining omitted variable and measurement error concerns, we employ an IV approach, using the age at arrival into Australia to construct an instrument for parental language skills. Our approach is based on the 'critical period hypothesis' of language acquisition (Bleakley and Chin, 2004; Lenneberg, 1967) which proposes that it is less costly for a person to learn a language if they are exposed to it within the 'critical period' (i.e. childhood). This implies that among parents who were born in non-English-speaking countries, those who arrived in Australia during the 'critical period' are more likely to have better English language skills than those who arrived after this period, ceteris paribus.
Importantly, parents who arrive earlier may differ from later-arrivers in non-language ways as well. For example, they may be better assimilated into the Australian culture and more familiar with Australian institutions. This may influence their health investments and health care seeking behaviour, thereby violating the exogeneity assumption of the instrument. To address this issue, we use immigrants from English-speaking countries to control for any non-language effects of age at arrival. The age of arrival into Australia would not affect the language skills of parents who were born in English-speaking countries, because they were exposed to English prior to immigration. This essentially embodies a difference-indifference approach.
To illustrate, suppose there were four immigrants to Australia: two from Papua New Guinea (PNG, English speaking country), one who came at age 6 and the other at age 16, and two from Vietnam (non-English speaking country) with parallel ages of arrival. Any difference in the health care use of the PNG immigrants' children could be attributed to age at arrival effects. For the Vietnamese immigrants, they would experience all of these effects in addition to having much less exposure to English prior to immigrating. Therefore, any difference between the Vietnamese immigrants (the 'treated') beyond the differences between the PNG immigrants (the 'control)' arguably can be attributed to language effects.
These effects are the reduced English language skills that arise from the additional cost of acquiring a second language when arriving into Australia at a later age (for further discussion, see Bleakley and Chin, 2004, p481) .
It is possible that within a non-English-speaking country, there is heterogeneity in how similar the native language is to English (for example, Dutch is more similar to English than Vietnamese), and that this similarity or closeness to English plays a key role in the ease of adopting English as a second language.
Clarke and Isphording (2017) make use of the variation in distances of languages to English, rather than using the discrete change from non-English to English COB. The idea is that the further away an individual's native language environment is to English, the more costly it is to acquire English language skills (for details see Appendix C).
Figure 3 illustrates the strong relationship in our data between the parent's age at arrival in Australia and their language skills. In particular, if parents immigrated from linguistically far countries (solid black line), then there is a sharp rise in the probability of them having LEP if they arrived after around age 12. In contrast, parents who immigrated from linguistically close countries (dashed grey line) have a low probability of having limited language skills regardless of their age at arrival. This suggests that for immigrants from linguistically far countries, there is a 'critical period' of language acquisition which ends at age 12. This pattern is consistent with previous studies from the U.S. (e.g. Bleakley and Chin, 2004) and Australia (e.g. Guven and Islam, 2015) . To reflect this relationship, we use a piecewise linear measure of age at arrival; it allows for a decline in language learning ability that starts at age 12 and grows linearly thereafter: max{0, AA ia − 11}, where AA ia denotes the age at arrival of the parent. Our instrumental variable is then the interaction between this variable and the linguistic distance: max{0, AA ia −11}×LD io based on the parent's country of birth. This allows the difference in language proficiency between the parents from linguistically "far" countries and linguistically "close" countries to start growing at age 12.
We augment eq. (2) using this IV -the first-stage regression using the discontinuous or piecewise-linear specification of the critical period, is:
Other studies have suggested that the critical period of language acquisition ends at around age 9 (e.g. Dillender 2017 and Aoki and Santiago 2018) . In robustness models we use age 9 as the cut-off of the critical period. We discuss several further robustness tests concerning this IV approach below, in Section 4.4 and Appendix B.
Results

4.1
The relationship between parental language skills and children's health care utilisation (6), present coefficient stability analysis: (1) raw difference; (2) including basic covariates (parent's sex, age and age and sex of the child, as before) and decade of arrival fixed effects; (3) adds age at arrival fixed effects; (4) adds county of birth fixed effects; (5) adds instead first language spoken fixed effects; (6) includes all (potentially endogenous) covariates from Figure 2 and state fixed effects as well as 1-digit occupation fixed effects. Columns (7) and (8) provide Altonji-Elder-Taber-style bounds, as we have a continuous outcome variable and a binary endogenous regressor we use an inverse mills ratio setup, to construct the bounds. The first stage is estimated using the bias reduced probit estimator discussed in Kunz, Staub and Winkelmann (2017) , due to the presence of perfect prediction, column (6) sets the correlation to half the implied selection on observables for model (4) and Column (8) presents the implied estimate under the assumption that selection on observables is equal to the selection on unobservables. Selection on observables is estimated to be 0.051. Further the linearised Oster bounds are even larger (50% -0.235, 100% -0.211: make it equal to 0 is roughly 0.17, ie. three times as large). More details on the variables used and other variables in the model are presented in the Appendix Table A1 and detailed bounding results in Table B2 . Source: LSAC (2004 -2016 , own calculations. Table 1 shows the OLS regression coefficient estimates for τ in eq. (1), with control variables added in a stepwise fashion. As discussed above, column (1) shows that children incur about 33% more Medicare costs over a 10-year period (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) if their primary parent has LEP, compared with having a parent who is proficient in English (p < 0.01). This corresponds to a difference of, roughly, $845 AUD (see Appendix Table A1 ), which is sizeable in terms of health care costs. There may be several reasons for this difference, such as a shorter time to assimilate or older parents, however, this relationship changes little when basic covariates, decade of arrival and age at arrival are included (column 2).
Even when country of birth (COB) differences are controlled for through COB fixed effects in column (4), LEP is associated with Medicare costs that are about 25% higher (p < 0.01). This amounts to about $600 over the 10 year period (see Appendix B1, where we present this regression using costs in AUD).
This economically large and statistically significant difference appears to be very stable; it matters little whether we exchange COB for first language fixed effects (column 5), or add other covariates (such as parent's education, occupation, income and health status) (column 6). This confirms the balance test results discussed in the previous section.
In the Appendix Table B1 we provide several specification tests. We use 5 nearest neighbour matching and kernel matching, which are less dependent on functional form than the OLS estimates, and we restrict the OLS to the common support (implied by a propensity score regression, analogues to eq. (2), see also discussion in footnote 10) to assure comparability between LEP and non-LEP parents. We use dollar costs (raw scale) in OLS, Poisson and Gamma regressions to account (more appropriately) for the nonlinear function of health care costs (discussed by, for example Manning, 1998; Basu and Manning, 2009; Jones, 2000; Buntin and Zaslavsky, 2004; Cantoni and Ronchetti, 2001 ). We also show that the results are robust to: controlling for both parents having LEP; separately controlling for whether the primary parent speaks English "not at all"; and, including the parenting style (warm or overprotective) as covariates. Table 1 is reassuring, especially as the R 2 increases substantially by the inclusion of covariates (Oster, 2017) . To further understand the extent of the omitted variable problem, we perform a bounds analysis.
Following Altonji, Elder and Taber (2005a,b, 2008) and Oster (2017) , we demonstrate the robustness of our OLS estimates to selection on unobservable characteristics, assuming that the selection on observable characteristics is informative about the bias arising from unobservables. The main purpose of this analysis is to support the credibility of the OLS results in identifying a causal effect of language skills on children's health outcomes, rather than as a formal test of a selection.
In sum, our bounding analysis provides further evidence that our conditional OLS estimates are unlikely to suffer from a sizeable selection on unobserved characteristics. As shown in Table 1 , the main estimates are highly robust to scenarios in which the selection on unobservables is equal to 50% of the selection on observables (column 7) and 100% of the selection on observables (column 8). The coefficients for having LEP are 0.215 (p < 0.05) and 0.176 (p < 0.05) respectively. 10 Additionally, we find that for the selection on unobservables to wipe out the estimated LEP effect completely (to zero), it would need to be three times as large as the selection on observables. Based on the findings presented so far, we cannot find evidence that the selection on unobservables matters much in this application, at least if the selection on observables is a useful guide to the selection on unobservables.
4.3 IV estimates of the effect of parental language skills on children's health care utilisation [FS] . Column (1) corresponds to column (5) in Table 1 as a reference, see notes for variable descriptions. For the IV it uses linguistic distance based on COB, which is set to 0 if first language learned was English as in Clarke and Isphording (2017) . Column (2) uses as IV the Bleakley and Chin (2004) specification, of a dummy for English speaking CoB instead of LD, column (3) the Dillender (2017) specification using as Age cutoff 9 years, i.e. max{0, AA − 8} × LD, column (4) adds all potentially endogenous covariates to the main model, and (5) replaces country of birth fixed effects with first-language fixed effects, finally column (6) uses linguistic distance based on the first language spoken instead of COB official language as LD. To address any remaining concerns about selection on unobservables and potential measurement error, we turn to our IV estimates that use discontinuity at the 'critical period' to identify the effect of LEP. In Table   2 , we present these IV estimates (and corresponding OLS estimates) under various specifications. Also fixed effects model developed in Kunz, Staub and Winkelmann (2017) based on an estimator derived by Kosmidis and Firth (2009) . It is reassuring that we get even larger point estimates when we use Oster's approach that does not rely on a nonlinear first stage nor does it suffer from perfect prediction. The full results are presented in Appendix Table B2 .
shown are the reduced-form and first-stage estimates for each specification. In all models, we include the full set of controls (including age at arrival and COB fixed effects). Our preferred specification estimates, using the ASJP linguistic distance and discontinuity at age 12 arrival, are shown in column (1). These suggest that a parent's LEP has a significant and positive effect on health care costs incurred by the child, by about 90%. This is about 3.5 times the size of the OLS effect (25%). In terms of magnitude, it amounts to about $2,280 over the 10-year period, or an average of $228 extra per year, which is a sizeable but reasonable amount. The reduced-form estimates show that the IV has a positive and significant effect on health care costs, while the first-stage estimates demonstrate that the IV is a powerful predictor of having a language proficiency. The partial F-statistic of the instrument in the first stage equation is well beyond conventional rules of thumb. Although it is well known that the power of the Hausman test for equality between the OLS and IV estimates is limited, our results suggest that they are only weakly different (p = 0.05) and that there is limited evidence for a biased OLS coefficient. We interpret this to mean that there is mild evidence of some endogeneity in the OLS estimates (see Young, 2017 , for a detailed discussion on these topics). Taken together, either the OLS or IV results suggest that there is an economically sizeable and statistically significant difference in utilisation of health care services by parents' language skills.
In columns (2) and (3), we replicate the specifications used in the literature based on the critical period hypothesis. Specifically, in column (2) we replace the continuous linguistic distance with a binary indicator for whether or not the COB is officially English-speaking (akin to the model used by Bleakley and Chin, 2004) . In column (3) we change the critical period cut-off age from 12 to 9 (i.e., the same as in Dillender, 2017) . In both of these specifications, the IV estimate is stable (between 0.83 and 0.88) and statistically significant. The test for equality between the OLS and IV estimates again suggests that they are only weakly different (p = 0.09 for both). When we include our extended set of covariates (such as education, income and occupation) in column (4), the IV estimate remains similarly large and significant (0.99).
Here again the IV model is only weakly different from the OLS (p = 0.06). Further, we show that our main results are also robust to including the first language FE instead of COB FE (column 5), and using the parent's reported first language instead of their COB official language to calculate the linguistic difference (column 6). Overall, we show that our IV estimates are highly robust to various specifications.
Given the weak difference between OLS and IV estimates, we interpret our IV estimates as an upper bound (and the OLS estimates as a lower bound) effect of parental LEP on health care costs incurred by children. This suggests that, if anything, there is a downward bias in the OLS estimates. It can be rationalised by measurement error (see for example, Clarke and Isphording, 2017; Bleakley and Chin, 2004) . Alternatively, it could be explained by an omitted variable bias that reduces the correlation towards zero (e.g. if lower parental cognitive ability were positively correlated with LEP and negatively with health services for their child). 
Robustness of IV estimates
We undertake extensive robustness tests which are shown in Appendix B. Briefly, we are concerned about two main issues in using this IV specification. First, our sample size precludes us from focusing exclusively on parents who themselves were childhood immigrants. Our primary concern is that adult immigrants select where and when to immigrate based on their expected returns, and this reasonably might differ by country of origin (note, a similar argument can be made for childhood immigrants if their parents try to maximise the returns for their offspring and immigrate when their children are younger). We run several tests to assess whether this is a cause for concern. First, we merge 2011 Census information on the year of migration and the country of birth of the parent to determine if the parent arrived in Australia in a "high migration wave."
12 The idea behind this is that if a country experiences a large shock (e.g. a civil war) resulting in a spike in international migration, then the immigrants from this country during this period are less able to choose when to immigrate. In other words, there is likely to be less selection by age at arrival among these immigrants. We find no evidence for heterogeneity in the main effect by parents who came in a high migration wave relative to those who came in other periods. Another way we test for selection among adult immigrants is by allowing for a more flexible first stage. Specifically, we include a second instrument that allows for a different slope for age at arrival after 18. And in another specification, we allow the first stage to be fully flexible with respect to age at arrival by interacting each age at arrival with linguistic distance. Although the F-statistic is small, our results from these additional tests are very similar to the main estimates.
Second, it might be the case that linguistic distance captures other differences between countries (e.g. differences in economic situation, cultural distance, or health systems). Because we control for COB fixed effects, we are able to remove all country-specific characteristics that do not vary with age at arrival.
However, linguistic distance may be capturing something else that differs by age at arrival. For example, there might be differences in the quality of the education system between linguistically far and close speaking countries, and this could independently influence the parenting behaviours of younger versus older arrivers. We address this concern first by examining heterogeneity in our main estimates by COB characteristics (above average GDP, Commonwealth, free and universal health care system). We find no significant difference in the LEP effect, although the effect of LEP on child's health care utilisation is slightly larger for immigrants from free and universal health care systems, Commonwealth countries, and below average (in-sample) GDP countries. As an additional test, we include as control variables, the interaction between parent's age at arrival and each of the following COB characteristics: GDP; expenditure on health (% GDP); expenditure on education (% GDP); and, genetic distance (based on Spolaore and Wacziarg, 2009 ). These interaction terms allow country-specific characteristics to vary by limited sample size. 12 A parent is classified as arriving in a high migration wave if the number of immigrants from their COB in the year they migrated was 1.5 times larger than the average number of migrants from this country. Appendix Figure B2 illustrates migration waves for the six main countries of origin: China, Vietnam, Lebanon, Philippines, India and South Africa. age at arrival. Thus they capture, for example, the differential effects of COB educational systems on parenting behaviours of early and later arrivers. The LEP effect remains robust to the inclusion of these additional variables. In summary, none of our robustness tests indicate that our IV might be invalid.
Heterogeneity and mechanisms
So far, our results taken together indicate that there is an economically significant relationship between parents' language skills and their children's health care utilisation. In the following section we assess heterogeneity and test several hypotheses that might explain this relationship.
How does the effect vary by the child's age?
The average annual Medicare cost for all children is considerably higher for younger children, especially in the first couple of years of life (see Appendix Figure A1 , left panel). These costs appear to be significantly greater for children of parents with LEP at each age up until age 10, after which the average costs of both groups are very close to zero. The right panel of the figure shows the heterogeneity in the OLS and IV estimates by the child's age. Although positive for all ages, the greatest effect of LEP on child's health care use (consistently significant for both OLS and IV models) occurs when children are between age 4 and 6. This is the time when children typically are starting kindergarten and the first year of school. Table 2 , using various child health measures as dependent variables (explained in more detail in the Appendix Table C2 and the regression results in table form in Table A4 ). Source: LSAC (2004-2016), own calculations.
Next, we explore the mechanisms behind the higher Medicare costs of children of parent's with LEP.
Our first and primary concern is that these children are in poorer health and thus need more medical attention. We investigate this by examining the effect of parental language skills on various child health outcomes (over the 10-year period) using anthropometric and parent-reported measures collected in the LSAC (see Appendix Table A4 and C2 for details on each of the health measures). Figure 5 illustrates the OLS and IV regression coefficients of a parent with LEP. If children of parents with LEP have more serious health complications, we then might expect them to have more hospital visits. However, using parent-reported information on the number of years (over the 10-year period) the child had a hospital visit, we find no difference in the number of hospital visits (as either outpatients or inpatients) by parental LEP.
Next we examine whether the child had more health problems using three parent-reported measures:
an indicator of whether the child has a long-term health condition or disability; an overall physical health score; and, an overall mental health score (both derived from the Pediatric Quality of Life instrument, PEDsQL). Our OLS and IV estimates confirm that none of these measures of child health differ significantly by parental LEP. To gain a more objective measure of health problems, we examine the child's body mass index (BMI) and an indicator for whether the child was overweight, 14 according to interviewer-measured height and weight. We find no evidence of differences in these by parental LEP.
One might argue that all of these health measures could have been influenced by more medical utilisation, and therefore our nil results may be due to the very fact that medical services have eliminated any differences in health problems. We therefore examine the child's birthweight as our final and arguably 'cleanest' measure of health, which cannot be affected by future health care utilisation. Low birthweight is a known strong predictor of later health complications (Hack, Klein and Taylor, 1995) . We find that neither birthweight (kg) nor an indicator for low birthweight (<2500g) differ significantly by parental LEP. This is consistent with work of Aoki and Santiago (2018) , who found no effect of parental LEP on birthweight. In summary, we find no evidence to suggest that children are sicker or at greater risk of health problems if their parents have LEP.
What medical treatments are they using?
Determining which Medicare treatments drive the higher costs is interesting in itself, but also may uncover possible mechanisms for this finding. We first split the Medicare costs into their two main components: MBS (medical services) and PBS (drug subsidies). We find that parental LEP has a positive and significant effect on both MBS and PBS costs. However, the effect is driven largely by MBS services (on average MBS costs are 91% of total costs is in our sample). Given this larger contribution of Medicare costs through the MBS, we break down MBS utilisation into five categories of services: (1)
14 According to age-and gender-specific international BMI cut-points (Cole et al., 2007) . general practitioner (GP) visits; (2) specialist doctor visits; (3) diagnostic and imaging procedures; (4) pathology tests; and, (5) all other services. We then estimate the effect of parental LEP on the number of times the child used each of these services over the 10-year period (using both OLS and IV). 15 The estimated coefficients (and their 95% confidence intervals) are shown in Figure 5 . There is a large and significant effect for GP visits (IV estimates suggest that parental LEP leads to 23 more GP visits over the 10-year period).
However, parental LEP does not appear to affect any other medical service other than GP visits. This tells us two important things. First, the literature suggests that there may be supply-side explanations for higher medical costs if physicians err on the side of caution by ordering more diagnostic tests when unable to rely on the patient's description of the health problem (Jacobs et al., 2006; Hampers et al., 1999) .
However, our insignificant effects for diagnostic and pathology services (all of which must be prescribed by the physician), suggest little evidence of over-servicing by physicians in Australia due to parental LEP.
Second, the insignificant effect of LEP on specialist doctor visits again indicates that these children are not experiencing higher Medicare costs because of more serious or specialised health complications. It seems that these children are going to the GP more often for fairly common ailments. Table 1 and 2 notes). Column (1) replicates base model for doctor visits. (2)- (10) assesses heterogeneity by multiplying the variable of interest (LEP) with an indicator D that is 1 if column header is true (share of D in the total sample is given in the bottom section): (2) household income is below median Australian household income, (3) Means-tested health care card, (4) high SES neighbourhood SEIFA score (score higher than 1.014.4), (5) Overprotection score larger than 3; (6) warmth parenting score larger than 4; (7) if there are no older siblings. (9) uses census data at the postcode level to calculate whether there is at least one medical practitioner or (10) teacher who speaks the COB language at home. We test several hypotheses that may explain the higher GP utilisation by children of LEP parents and present our results in Table 3 . To decompose the main effect, we augment our main specification with both interactions LEP × (1 − D) and LEP × D (and the IV accordingly), where D is an indicator of whether the column header is true, such that the weighted average is equal to the main effect (column 1).
Why are GP visits higher?
First, we examine the possibility of heterogeneity by income or socioeconomic status. Although we control for household income and other measures of socioeconomic status in column 4 of Table 2 , it is still possible for income to moderate the LEP effect. In column (1) we show the base estimates of the effect of LEP on child's GP visits. In column (2) we show that there is no significant difference between children from families with below and above median household income (OLS p = 0.97; IV p = 0.61). Similarly, when we examine an alternative measure of low income -whether the parent holds a government concession means-tested health care card (HCC) (column 3) there again is no significant difference. 16 Because it has been shown that local area matters for the intergenerational transmission of human capital (Chetty et al.,
2014), we test whether differences in the LEP effect on GP usage exists by neighbourhood socioeconomic status (measured by SEIFA). We again find that there are no significant differences (column 4). We return to geographic effects below.
Next we explore whether the effect of parental LEP on GP visits differs by parenting style which has recently received renewed interest by economists (e.g. Doepke and Zilibotti, 2017; Cobb-Clark, Salamanca and Zhu, 2016) . It is possible, for example, that LEP is correlated with a certain type of parenting style (such as overprotectiveness), which make parents more likely to take their child to the doctor for even minor health issues. Nevertheless, we cannot detect (significant) differences in the LEP effect by the parent's overprotectiveness (column 6), nor do we see any difference by whether they have a warm parenting style (column 7); again explanations of these variables can be found in Table C2 .
Third, we explore a parent's uncertainty. For example, LEP may be correlated with lower levels of health literacy, which could lead to greater uncertainty when faced with the child's health condition. This uncertainty, or lack of knowledge, may result in an increased reliance on doctors for a wider range of health issues, including conditions for which there is typically no treatment (e.g. colds). We hypothesise that parents would exhibit greater uncertainty if this were their first child, so we estimate the LEP effect by whether the child has any older siblings. Consistent with this hypothesis, we find that the effect is considerably larger (about 2 times larger for the IV model) when the child has no older sibling, but the difference is only weakly significant (p = 0.1). The OLS model suggests no significant difference by the presence of an older sibling (although there may be alternative explanations for this, e.g. see a discussion on birth order and child investments in Black, Devereux and Salvanes, 2005; Conley and Glauber, 2006) .
Although communication problems may present a barrier to accessing medical services, it may be possible for immigrants to access a doctor who speaks their native language, thereby reducing communication barriers. Therefore, we augment our data with 2011 Census information to test if the main effect differs by whether there is at least one doctor in the child's local area from the same country of origin as the parent. 17 To control for regional differences in health care utilisation, we control for local area fixed effects in all subsequent models. As shown in column (9), the LEP effect is considerably greater when there is a doctor from the parent's COB in the neighbourhood, compared to when there is no doctor from the parent's COB. For the IV model, the effect is about 8 times larger when there is a same COB doctor and this difference is highly significant (p = 0.0). For the OLS model, the results are in the same direction but only weakly significant (p = 0.1). These results imply that parents with LEP may be going more to the GP when he or she speaks their own language. Because we only know the availability of own-language doctors in the local area (and not whether they are seeing these doctors), our results are merely suggestive. To strengthen the credibility of these results we perform a placebo test: we examine whether having a teacher (at a primary or secondary school) working in the local area who is from the same COB as the parent influences the LEP effect. In general, we would not expect a teacher who speaks the same language as parents with LEP to directly influence their children's GP visits, and the insignificant differences shown in column (10) confirm this.
17 The number of doctors in the local area comes from the 2011 Census. We use the number of individuals working as "medical practitioners" by their COB and the local area in which they work, as measured by Statistical Area 3 -SA3. There are 358 spatial SA3 regions in Australia, each with about 30,000 to 130,000 persons. Table presents comparable regressions to Table 3 notes, using sources of parenting information as an outcome and testing heterogeneity by availability of a own-language doctor in the local area. Given the positive influence of having a GP in one's local area on the parental LEP effect on GP visits, we wonder whether parents with LEP are visiting GPs for more than just their child's health care needs.
GPs as a source of parenting information?
Specifically, we want to know if parents with LEP may be visiting GPs (especially those who speak their own language) to get parenting information. Although most local councils in Australia provide parent support groups, these are almost always held in English. Immigrants with LEP may have a small social network of people they can communicate with and rely on for information on raising young children.
The LSAC survey asks parents: "(apart from your partner) what are your 3 most important sources of information about parenting or caring for child?" In Table 4 we show the effect of parental LEP on the probability that parents get their parenting information from the following sources: GPs, friends, non-resident family, and other professionals. As in the previous table, we also estimate whether the probability differs by having at least one medical practitioner in the family's local area from the same COB as the parent (i.e., own-language doctor).
Column (1) of Table 4 indicates that parents with LEP are more likely to get their parenting information from a GP than parents who are proficient in English. The OLS results suggest a 9.3 percentage point increase (p < 0.05) and the IV estimates suggest a 15.6 percentage point increase (although insignificant).
Column (2) shows that this effect is driven almost exclusively by those who have at least one own-language doctor in the local area. The OLS and IV estimates indicate that when there is an own-language doctor in the local area, LEP parents are about 6 and 13 times respectively, more likely to get parenting information from their GP than when there is no own-language doctor (OLS p = 0.15; IV p = 0.09). These results support the hypothesis that parents with LEP take their children to the GP more than other parents for general parenting information, particularly if they are able to speak to the doctor in their native language. In contrast, our 'placebo' results in columns 3 to 8 show that parents with LEP are not any more likely to get parenting information from their friends, family or other professionals; indeed, the sign is almost always negative and sometimes statistically significant. As expected, having an own-language doctor in the local area does not influence these relationships.
Discussion and conclusions
This is the first study that uses detailed administrative health records and survey measures to examine the intergenerational effects of limited language skills on children's health outcomes. To address endogeneity concerns surrounding language proficiency, we use a variety of estimation methods, including an instrumental variable approach that exploits the discontinuity in language deficiency that arises when immigrants arrive after the childhood 'critical period' of language acquisition. Our results demonstrate that parental limited English proficiency (LEP) has a large and positive impact on the health care utilisation of children. The OLS estimates indicate that children of parents with LEP incure child Medicare costs from parental LEP are about 25% (or $600) higher, while the IV estimates indicate that costs are about 90% (or $2,280) higher over a 10-year period. Statistically, the main IV estimates are only weakly different from the OLS estimates; in accordance with the literature, we interpret our IV and OLS estimates as upper-and lower-bound estimates respectively. If we extrapolate these additional Medicare costs to the population of dependent children (0 age to 14 years) whose mother has LEP (67,407 children), backof-the-envelope calculations suggest that the average cost to the Australian Medicare system amounts to approximately $4 to 15 million per year (based on OLS and IV estimates respectively).
18 This is a nontrivial expense, and demonstrates that there are considerable and previously ignored intergenerational costs of LEP. One alternative use of these public funds is to invest them in English language training.
For $15 million, the government could fund, at market price, a 13-week full-time English language course to about 7,000 people each year.
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One positive take-away from our results is that children are not any sicker if they have a parent with LEP. They are not more likely to visit the hospital, nor do they have additional physical or mental health problems or disabilities. Therefore, although there are considerable intergenerational medical costs (borne by the public), there does not appear to be any intergenerational health capital cost arising from parental LEP (at least under a free and universal health care system). Our research is unique in that it examines the health outcomes of immigrants' children who are covered by universal public health insurance. This eliminates the possibility that insurance coverage may be a key reason why LEP influences health care utilisation and health outcomes. Studies in the U.S. have shown that health insurance uptake for both parents and children is reduced by LEP (Dillender, 2017) , and that parental LEP is associated with children having reduced access to needed medical care (Weinick and Krauss, 2000) . We show that when all children are covered under public health insurance there are, at least in our setting, no barriers to accessing needed health care and no adverse health outcomes as a result of parental LEP. Further, we show that there is no difference in the effect of parental LEP by income or socioeconomic status.
Our finding that the language skills of immigrant parents has no effect on children's health, builds on the work that demonstrates parental education has little causal impact on children's health (e.g., Lindeboom,
Llena-Nozal and van Der Klaauw, 2009).
The higher Medicare costs arising from parental LEP appear to be driven exclusively by more visits to a GP. We show that this occurs with much greater frequency if there is a doctor in the local area who is from the same COB as the parent. In other words, our results suggest that the LEP effect on GP utilisation is much greater in areas where communication barriers are likely to be lower. One possible explanation for the higher GP visits might be a greater reliance on GPs as trusted sources for parenting information. Indeed we find that parents with LEP are significantly more likely to get their parenting information from a GP if there is an own-language doctor in the local area (by about 48% at the mean).
Although many free parenting groups and maternal health clinics operate around Australia, they pose considerable language barriers for parents with LEP. Therefore, it is possible that a lack of parentingor social-networks can explain the higher use of GPs for parenting information. Related studies have demonstrated this importance of 'networks' for sharing information, for example about the availability of public maternity services (Aizer and Currie, 2004) . Our study provides another perspective: that a lack of information networks for immigrant parents can have spillover consequences for public health expenditures.
While our findings are positive from an equity and public health perspective, our results also indicate that parental LEP may result in an inefficient allocation of public health resources. Improved English language skills would likely bring economic benefits to both the individual immigrant and the public purse. Potential policy responses might be to foster English language classes and programs that support immigrants with own-language social or parenting networks to reduce the reliance on GPs for parenting information.
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A Additional results
In this appendix we present more descriptive information about our sample and omitted results due to space limitations. Table A1 presents descriptive statistics of our main variables, along with mean comparison by LEP-("treatment" status) and corresponding balance tests for these covariates. Table A2 presents descriptive statistics of the extended set of parent's characteristics (column 1), along with mean comparison by LEP status (columns 2 and 3). Unconditional coefficient estimates of the characteristic on LEP (balance test) and on log costs (our main outcome variable) are shown in columns 4 and 5. These estimates correspond with the black and grey plots in Figure 2 (left graph).
In Table A3 we present the detailed first stage estimates. Column (1) shows the first stage in our main IV regressions, column (2) shows the implied first stage in the Oster's approach cf. Table 1 without the instrument, while column (3) disentangles the IV into the linguistic distance and age at arrival components and includes COB regions instead of COB fixed effects in order to demonstrate the independent broad effect of COB. The strength of the first stage is evident in the column (1).
Analogous to these, we present probit regressions in columns (4)- (6). Note, that we estimate bias-reduced probit estimations, an approach developed by Kunz, Staub and Winkelmann (2017) , (for the general treatment see Kosmidis and Firth, 2009 ). These correspond to regression coefficients rather than marginal effects but the sign and significance correspond mostly to those of the linear probability model approximations. Column (4) is used in the robustness test of using the inverse mills ratio selection correction (see Table B3 Column 5, below). Column (5) is used for the Altonji-Elder-Taber bounds in Table 1 Columns 7 and 8. Again, column (6) presents the components of the IV separately and includes the COB regions for comparison. Table A4 presents the corresponding coefficient estimates of Figure 2 . Figure A1 , shows the evolution of the raw cost gap between children of parents parents who have limited English proficiency (LEP) and those who have English proficiency (EP). The graph on the left plots the unconditional mean health care costs at each age of the child, while the graph on the right plots the (conditional) OLS and IV estimates. In both graphs, the gap in health care utilisation by LEP phases out after the children reach the age of 9. This may be a time when uncertainty in when to visit a doctor resolves or when parents require less parenting support from doctors. Notes: Table presents descriptives: means and standard deviations for the overall (Column 1), the limited English proficiency (LEP) (2) and English proficiency (EP) (3) sample. Column (4) presents the "balance" regression estimate of characteristic on the LEP indicator, all with robust standard errors. Source: LSAC (2004 -2016 , ASJP linguistic data (v18), own calculations. Table A1 's notes. Additionally, Column (5) presents a regression of log costs (our main outcome) on the variable of interest only. Column (4) and (5) 
(8) 
B Robustness
First in Table B1 , we present robustness of our OLS evidence in our main Table 1 . Panel A tests if there are neglected non-linearities by first matching close subjects (5 nearest neighbours) to the LEP children based on a probit propensity score (see Table A3 ) (column 2). Using a similar aggregation that does not have the discontinuity at 5 comparable subjects, we use the (Epanechnikov) kernel matching (column 3). We then assess the common support (whether these subjects are comparable) and restrict the OLS estimation sample to those within the common support (again using the propensity score) (column 4). Next, we test whether our cost measure is an appropriate transformation (recall that we use log(costs + 1)). Although there is quite a discussion in the literature around the appropriate treatment of cost measures, we chose to use the most simple specification and show robustness here. Column (5) uses the raw cost measure, column (6) the quasi maximum likelihood poisson regression that does not suffer from the 0-cost problem, or retransformation issues, and finally (7) Panel C, first regresses an indicator for whether the Medicare records could be linked to the survey responses. Recall that those with missing costs were dropped from our analysis -here we show there there is no differential selection into the sample. If anything, parents with LEP are more likely to have their records linked, although this is not statistically significant. Next, including regional controls (postcode fixed effects and a similarly-sized alternative local area measure to postcodes (SA3) fixed effects). These also make little difference to our main results. Table B2 presents the Altonji-Elder-Taber bounds of Table 1 in greater detail. Panel A, contains those presented in the main text, Column (1) corresponds to the no selection on unobservables assumption, Column (2) presents the regression of the linear index of eq. (1) leaving out the LEP, and the second stage linear index of eq. (2) estimated in the propensity score regression (cf. in A3),which is the selection on observables upper bound. The remaining columns assume the selection on unobservables is (3) 25%, (4) 50%, (5) 100%, and (6) 200% the selection on observables (6). Panel B replicates these using the extended covariate set from Column (6) in Table 1 .
In each panel we also estimate the Oster bound based on the same selection, but using the linear probability model in the first stage again represented as in 1 (Column 2). These results indicate no issues in using either the more reasonable binary nature or the linear approximation.
Turing to the robustness of our IV results, Figure B1 visualises the first stage using the alternative specifications of our instrumental variable (shown in Table 2 ). On the left, we present the linguistic distance determined by the first language spoken by the parent, rather than the main official language of the parent's COB (this corresponds to Column (5) of Table 2 ). On the right, we present the binary English-vs non-English-speaking COB (i.e., as used in Bleakley and Chin (2004) and shown in Column (2) in Table 2 ). Table B2 illustrates robustness test for whether the immigrant parent came in a high migration wave from their respective COB. One difference between our IV set up and those used in the prior literature is that due to sample size restrictions, we cannot focus on childhood immigrants (i.e., those that immigrated before the age of 18). This increases the potential for selection based on gains, as older immigrants are more likely to choose where to go based on expected gains (although that would need to vary across sending countries to bias our results). The best we can do about this concern is to assess situations where there is arguably little room for selection. The figure plots high migration waves using the Census of 2011 (we only show the largest countries as examples). It is evident that some of these are driven by a mix of push (i.e. civil war) and pull (visa changes) but less related to the individuals decision making. We define a "high migration wave" dummy variable that is equal to 1 if the yearly migration was larger than 1.5 times the average migration from this COB (grey areas in the graph depict this). Table B3 tests the robustness of our main results by allowing the effect of LEP to vary by whether or not the parent immigrated during a high migration wave. We find no evidence for heterogeneity (this finding is robust to changes in the definition of a "high migration wave"), suggesting our results are not driven by selection on gains to immigrate. Table B3 presents various tests of robustness of our main IV results. Column (1) presents our preferred specification. In columns 2-4, we conduct alternative tests to assess selection issues that may arise from including parents who immigrated as adults. First in column (2) we allow for two kinks in the IV using a second variable with max(0, AA − 18) to capture a different slope for adult immigrants. With these two IVs the F-stat becomes more relevant, but it remains high. The result is almost indistinguishable from our main model. Next in Column (3) we include the full set of age at arrival fixed effects in the IVs to allow for a different impact on language proficiency at each age at arrival. Here, the F-stat indicates that there might be a weak IV problem, yet, results are comparable. In column (4), when we use groupings of the age at arrival dummies in the IVs, the F-stat gets slightly larger. Importantly, the main effect is robust to these age at arrival checks. As explained on the previous page we also tested heterogeneity in the effect due to arriving during a high migration wave (result is shown in Panel B, column 3). In Column (5) we estimate a Heckman-Lee type selection model and include the inverse mills ratio (similar to the bounding exercise above). As expected, the effect is of similar magnitude between the OLS and the IV and more significant (this is because we use more information than in the IV estimation by specifying the distribution in the first stage). Again the coefficient on the inverse mills ratio is only significant at the 10% significance level, as is the difference between OLS and IV in our main model, this again shows that there is little remaining evidence for selection on unobservables.
Panel B uses country of origin information to assess the possibility of alternative explanations for the significant language effects. Suppose that all linguistically far countries do not have a free or universal health care system, now parents from these countries (induced by the instrument) might not be accustomed to having free health care, and consequently overuse Medicare services. We find no evidence for such an idea, the interaction term is insignificant, and the effect is larger among immigrants that come from a free and universal health care system. Similarly, the effect is (highly) insignificantly different (although larger) for commonwealth countries, and below average GDP per capita (in sample). Note however, that due to our limited sample size, we are perhaps unlikely to reject such hypotheses.
Finally in Panel C. we follow Aoki and Santiago (2018) and include as an additional regressor the non-linear age at arrival specification in the first and second stage. To net out variation due to age at arrival effects specific to the country of origin, we include as an additional regressor, an interaction term of age at arrival and the following country of origin characteristics: GDP; genetic distance; and, % of GDP spent on either health or education. the F-statistics are all strong, there is mild evidence for the OLS being substantially different from the IV, and the effect size is between our main results IV and OLS point estimates. 
C Supplementary Data Sources
In this appendix we detail the variables and the additional datasets we use. We also present descriptive statistics by the countries of origin used in our dataset.
Our main dataset is the Longitudinal Study of Australian Children (LSAC), which is merged with administrative Medicare records. We amend these most importantly with country of origin information, such as official language spoken, and the linguistic distance to English using the Automated Similarity Judgement Program (ASJP) v18. We include several complementary country of origin information as described below, such as genetic distance. Finally, for some of our heterogeneity analysis, we use area-level information from the Australian Census 2011, which we merge at either the postcode or SA3 area level (by parent's country of origin).
All dataset besides the LSAC+Medicare were deliberately chosen to be publicly available and we will make all extraction files as well as crosswalks available to researchers.
ASJP
For our IV estimation, we group countries by their language spoken. If the language is not English, we follow Isphording and Otten (2014) and Clarke and Isphording (2017) , and use the Automated Similarity Judgement Program (ASJP) v18 Wichmann et al. (2010) to calculate the linguistic distance . Linguistic distance is based on the phonetic similarity of a 40 item word list between any language and English. This provides us with a continuous measure of linguistic distance, which in our sample, ranges from 0 (English) to 104.1 (Vietnamese). In our main specifications we categorise the parent's native language as English if English is an official language used in their country of birth (according to Wikipedia). Results do not differ if we instead only include countries that list English as their main language (see Table C .2 below for the full list). Additionally, like Clarke and Isphording (2017), we set the parent's native language to English if the first language the parent learned was English (reported by the parent in LSAC). When the parent's language is English according to these definitions, the linguistic distance is 0.
We also calculated the linguistic distance based on the parent's first language spoken (instead of the official language of their country of birth), and used this as an alternative measure in robustness models. This is a more precise measure of the linguistic distance of the parent's first language. However, for our IV, we are interested in capturing variation in exposure to the English language, which is arguably better captured by the linguistic distance based on a country's official language. We further tested our results using the classifications of Krieger, Renner and Ruhose (2018) who made theirs publicly available (here we also tested another linguistic distance measure based on language trees), neither affected our main conclusions. As both datasets use a classification based on different definitions of what constitutes an English speaking country our results are thus also robust to our definition.
Other parental country of birth information [Genetic distance] Most similar to our linguistic distance measure is the genetic distance measure. In a robustness check we assess whether it matters to control for its interaction with age at arrival. We use the original data by Spolaore and Wacziarg (September 2017) .
The data is publicly availably via: http://sites.tufts.edu/enricospolaore/, we use data accessed on the 17.10.2018.
[Commonwealth] We use to classify the commonwealth status of the countries in a robustness check.
The data is publicly availably via: http://thecommonwealth.org/member-countries, we use data accessed on the 17.10.2018.
[Free and Universal Health Care Systems] We use a classification of the health care system of countries in a robustness check.
The data is publicly availably via: http://globalresidenceindex.com/hnwi-index/health-index/, we use data accessed on the 29.10.18.
[GDP/Expenditure] We use GDP and expenditure for health and education measures provided by the World Bank, for corresponding robustness checks.
The data is publicly availably via: wdi.worldbank.org/, we use data accessed on the 29.10.18.
Australian Bureau of Statistics (ABS)
We used several statistical data sources from the ABS.
[High migration wave] to assess which immigrants are likely to select to come to Australia by their age we use the arguably exogenous events, that is we compiled for each country of origin the high migration wave as shown in Figure B2 . The data is merged to the individual by origin and year of arrival which gives us a dummy for whether the parent came in a high migration wave.
We use the "historical-migration-statistics.xls" from https://www.homeaffairs.gov.au/about/reports-publications/researchstatistics/statistics/live-in-australia/historical-migration-statistics (Accessed 02.10.2018).
[Australian Census 2011] To construct the local availability of networks, we merge parent by home country and local area (SA3). 1960/2000 1960, 1970, 1980, 1990 . .. Notes: Countries with in-sample Numbers below 10 are not permitted to be shown, due to confidentiality reasons. English speaking countries are defined as having english as an official language, also shown is whether it is a main language. Source: LSAC cohort 1 and 2 (2004-2016) , ASJP linguistic data (v18), various additional data sources see above own calculations.
LSAC -first wave
Fixed effects
